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(57) Abstract: 

PROBLEM TO BE SOLVED: To separate an oxidation 
reaction product and an oxidation catalyst from an 
oxidation reaction mixture in high efficiency without 
causing the decomposition of the oxidation catalyst. 

SOLUTION: A substrate (e.g. hydrocarbon) is oxidized by 
using an imide compound such as N-hydroxyphthaltmide 
expressed by the formula (1) (R^ and are each H or a 



substttuent such as a halogen atom or bonded together to 
form a double bond or an aromatic or non-aromatic 5 to 
12-membered ring; X is O or OH; (n) is 1-3) as an 
oxidation catalyst The oxidation reaction product (e.g. 
adipic acid, benzoic acid or butenediol) and the 
oxidation catalyst are separated from the obtained 
reaction mixture by using an aqueous solvent containing 
at least water (e.g. water) and a non-aqueous solvent 
(e.g. methyl benzoate or benzonitrile) separable from 
the aqueous solvent 
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r n n /I Q 1 -j^ ^ -✓jks > t -ri-t ~^m-^ i-^ — ^Vr-^ ^ -y-h^ 

T^>, 5 >> x5^i/>-:/y^>, 1, 4- 

^^yVT^y. b Fo4^S/;i/T^ >> x3^y— 

uy\^y)vy^yu}i(Dmmm.y^ym ; ^>i/;i/T^ 
>. h;]/-f yyuE(o'^^my^ ymf^^ii^m^'^n 

yh.uEt^'^^-^^. 

[0 0 4 9] ^gm^^b^^l^LTti. (a) 

^>^>, -r>F'j>> -rv-r>F'j>. ^d;<>. 
>^>, ^Dv>. ^v^u^yuE^ . msi'^'^^m 

y^^)\^. 3L=^)\^m^E 

■^^t^m^^m^m'ci^m. (b) ^§j5^fng^^^w 
K'-:>'^^m'^m.%m(om^mzy=}')v^-^\xyj'y 
ym^mt^mmmwi^m {m7^\t. 2-y^^)\,y^ 
y. 2, % - yy^))^v^y. 2-y^)i'^:tyx.y. 
2, 5 -yy^ji^yi-yniy. 2 - /^;ueu s^>. 3 
- y^)\^}f^) yy. 4 -^5";i/b"'j >^>, 2, 5->^;^ 
^-JViiUyy. 3-x5";n=:Us^>, 2-;<^;i':^yg 

lz<i:K^. M^-r^yjl^zi-Jim^ ^F>P,X^1:^;V4^> 

itr^^. 4^i^mmiimmmiz:$o\.^x. ^T-aig^ (^j 
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[0 0 5 0] :Ln^(DmitR^-^^m<oo^. 
^) ; mmwi 1-20 gjg> » ^ L < 2 - 1 5 mm(o 

mA.\t. ^B^mt^E) . mmwii 3-2 omm<Dm 

[0 0 5 11 mitK^>^^m.^(om.^.\^^\z.m^^ri~r. 
e?iJA«o — 5 0 or^^-e^^o *^B^(0^ffi-eti. ^ 
fb^je^^iK^;^^ 5 0-5 0 or:nm<D^^^m^.^^i. 

[0 0 5 2] u:^. MtB— (1) xm^n^-r ^ k 
x^F^mizK^.f)mn'r^. -r^Hfb^^i 

-3 0 0^:. ^ff^b<t^3 0 — 2 5 O'C. ^GJCjff^L 

40-200 x:mmx$> d . as. 4 0 - 1 5 0 r 
m^ift. s 1 0 ox:) mrnxK^-'t^m'^^^^ 

^fc. Rft^\t. '^mxmu&TXfrv^L^^^X^. 
hn!£TXRit^^'^^m^lZ\t. m-^. 1 — 1 0 0 a t m 
m^ifi. 1. 5-8 0 a tm) , »^b<ti2-7 0 
a t m, ^6tC$f^L<«5 — 5 0 a tm?igT^^:® 

KJt^mm^t. Kfit^i^mjBLZf&ti^ziiL^cx. m 
^tcif?^L< fi2- 2 4P§rHi^igcDfBS7:»^e3g^{csp^ 
[0 0 5 3] *^Bj<D:^)i-cti, ^"?'^< <h=b7k^^ti7]c 
immt^^n^'ti(Dmmmizm[hi.x. mt^m^^ 

Ti^i^mmizmLx^i^^mmmmi^mm^^m^^^x. 



(9) ^m^l 0- 1 1 4 7 0 2 
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KfL^m'^m^mmf3.E(oi&m^i.^m^^^:i^i\z^ 
0, mitKft-^0Sim^7ici^mmm\z. m<tm^^4^7icm 
itmmmiz^ri^n^i^s^'^^m-r^z^tt^x^^. 

X. mit^m^^m^it^:itu<. mmj.mf¥T. m 
mtj^yjuxmyJiiz^mx^. mtMrn^n^m-r^^^i 

-oxh. mtKFc^^^mtm<tMmL^9J}mj:<»mx 
mimm^mm-r^z.t^^x^^. 

10 [0 0 5 4] ['>/^< <h^>7fc^^tJ'*ft^^K] (P-UK^ 

m^^^mmx^^o cc^^i^^a^fc^j:. :^tm<D7i<im^m 

T, m^ifi. 0-2 5SM% (51*0-1 OMS%) S 

20 m^^m^^tsyKmm^m^^x^j:i.^. 

[0 0 5 5] m7\^m^mm] ^mm\^mm\^^ tufe* 
^mmizMi^x^m'^mx$>n{:xj:<. m^f^^. ^{t* 

^mjL\tm<tmm(Dmmu E\z^.cxmm\zm^x ^ 

^^fc^.jDLTt)J:<. Kf&mm^i^xm^^xt^<i:\^^. m 
30 y^^mm^K^^mm^i.xm^^^tzm'^. 

^6^mm^^i.xmmL.x^^\^^. 
[0 0 5 6] mi\:7i^mm^vx. m?L\^. jiJtej^j^^tTic 

;^j:<h*(^j^^lSc5 - 1 5cD^gffi:^^^b*^;:^^*yi^'^tf 

^^\.^'^mmmm.it7i^mm\z\t.. ^^^5- 1 2 
(^fcjg^^me - 1 0) (Dmit^mt^Et'^'^^n^. m 
nmmi\:.7y.mm\zn. mx\t. ~>^7d^>^>. z^^u 

m^i^tx^o ^'^\^^n^mmmity^mm\z\t. mm^^ 
-1 2 (ommmf^itTi^muEt'^^^n^. i^^mmiti^ 



(10) 1 0 - 1 1 4 7 0 2 
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>. ^:^>. (o-, m-, P-) ^iyUyU^<D^m 

^>-ti>, -y^ aa^yify. h^J ^ aa^y-^yf^^ 
[0 0 5 7 ] T)Vzi-)\,mt\.X. fjfS^{b*^P.<7)7 

^y^y-jL-, ^4^ity-;i/> p<5";i-^^ity- 

3 — ;^ ?^ T^f^^ \rf ^ tl ^ a T ^ — .^l^^ 11 > 

>^7n:t^^^y-;U;^^^:a)^^?gc5- 1 5(DBgS:KT;b 

[0 0 5 8] ^hym^i^x. mmm^tTicmmcD^hy 

hymu^^m^f^n^. ^hymjzu. m^^-i. y^ 
j\.x.^ji^hy. y5';b-r vy^;i^^ h>. 5^-rv3^^ 
h yf^^<D^m^4^i 5<Dmmm^hy ; v-^d 
^4^-tJ-y>, y^ji^i/^^D^^ity >> i/^^n^y^^y 

[0 0 5 91 XX^;l/^^iLT. ^*^3— 2 0(0X7. 

y^Mh^m. m^i^. mm^^)v. g^mx5^;v. g^^:y 

yp tr:t>^y^;i'. :ypH:t>^x^;v. :/d 

^^^x^;i/, ^4^it>^x5^;i/. -^>^^>^ 
x5^;l/, :^^^>^x^;u, 5';^>|gx^;i//^^*coc 
2-io:^;i/4^>^-Ci-ioT;m^juxx5^;u ; i^^~>^ □ 
^^y)V. mmy^o^^^)\^tji^<DC2-<:f3)V^ym 
-C5-10 v^^PTJl^^;UxX7^;i/ ; g^^>'-cx;v, 

:7^;i/^s^x5^jl^. y 9 Jimz^y'^)iU£(^c 

[0 0 6 0] -ha^t^^tLX. mm^2^1 0(D- 
hp^k^^i. mpi^i. xhax^>. xhpyD/^>. 
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ii>, f/xhp^>-t:>> xhPH;i/X>. xNp^^s^ 

[ 0 0 6 1 ] X h u )vm^LT\t. 7 - 1 2 cox 
hu;^^. m^it. ^yV:=^h^j)iu^<DC7^i2^mM 

[0 0 6 2] »^L0>#7K^tt^^tCfl. t?iJAti\ j^ft: 

10 E) . j^^^4-i ^(Dtrvym m?.\t. y^;i/x^ 

;l'^h>. ~>^7n^4^-*ty >/ci:<i:) , j^*^3-2 0C0 
^m§^y^;U7^ci:^) . jK*^7'-1 2CDXh'j;i.m 
[0 0 6 3] il*tt^^i:iS7K'tt^««^<Di(J'&t5. mt 

m^ifi. mm/mm (ssit) =o. i/i-i o 

/I. fiF^b<tiO. 2/1-5/1, ^6lw<rfSL< 
td:, 0. 3/1 -3/ Ifi^T^O. MS. 0. 5/1 

[0 0 6 4] ^Tc. MTi^^mmEmTK^mmt^m^^rc. 

[0 0 6 5] :i(Dm\hmf^^z^io. mTK^m^m-r^m 
<tK}&±^m^7i^^mms\z. mitmm(D-( ^\^^t^^ 
\tmyi^^mm.Miz^n^n^rrv. mitKf&±m.mEm 

K^^izmmxitmrnmi^xh^h-^. za^m-^. mmt. 
30 bT, K)^^mm.ti.x^mm,~t^^¥^m^mm^m^^^ 
t. mitK^^\z^^n^'^^mm^^'&mm\z%^\.x^ 
m'^m txm^^mm h l xmrn^^^^ ^ t, f)^x^^ (d 
X. mm^mmiz^nmx^^. z.(D^ommmi±mm 
tbTti. ^jx.^^, mit^mm (e^jx.t^. mmm. mm 

m^^i. mmmy.m^mm'rhymuE) uE^mif 
^n^o mm^^7m^<Dm'^. mtKm±f$.^EE^\z 
jmmmm^zmth^ti^o 

[0 0 6 6] 7i(.^mmLm7K'\^mmmmt^m^^r:imk 

ztiib^m^tD^rz:^mz^omi\^-t^zE-fy^x 

[ 0 0 6 7] ^Tz.. ±mLmm(D:^^ix\ ig^-^tcfsi; 

X. mmM^^mi^x^xi^. 
[ 0 0 6 8] /^43. m^tR^^^f&^-^^mmtDiTf.ym 
m^u. yy\Lym.. x^'j>^, ^nyymuEm 

ihm%)\^if^ym\^M.Mmi. y^jim. ^yy^jim. 
50 j-yy9)vms.Ew^mti)\y^^ymuE(Di3)Vif^ym 
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ji^^ymmz. m^mim't^z.tiz^K}. mmcD^mti 
)Viy^j^fx.E(Dy)Vii ')±m^mmmm.tiEm'^^n 

^^JSStcti, 0iJAti\ T5> m?^\t. 

[0 0 6 9] ;^;i'4^>Kti> :Sai4#^Mco^Jin^PHii 
^bTfflytjT-^. am^coPHti, 5-1 os 

[0 0 7 0] ^m'&^no^mmm^^. m.itKm±j^^(D 
mmt^E\zj^^\:^x. ti)v^->mi'^m\zn\.x. 
tf, 0. 5mmi^± mxi^t. o. 7-5^«) . »^ 
L<(io. 8-3 m^ifi. 0. 9 — 1. smmm 
m) . $6ic»^b<^io. 8-1. sm&mm (Mpl 

[0 0 7 1 ] mmm^tMm'^m^&o:)m^ . mm 
[0 0 7 2] :^ )i'^^ymm:^^h>mm(Dmmti )i^->m^ 

[0 0 7 3] :*:^^tc^5iiT. mihizmi^xmuuLx 
h<t<. mmumi^t. mxi,t. o-ioor, »^l< 
ti5 — 5 0T:sj^\ ^6(c»^L<fii 0-3 srss 
TfeO. 1 5-3 0T:iiSc7:)i^jgT-ffltbT^^^ 

[0 0 7 4] 2^^0J(7):;^ffiTtd:, ^PU< ^i^vK^^t^Tic 

±&m^mitmm^^mm^<^mx^^tt^\z. m 
itMm:sLZj^yx'*tmm^m9J}^znmmx^^(Dx. am 
m^zmtKfiB^^m^^mmm'r^^x. mm\^Rv^^ 
±^fxii(Df^^f)^ibm^xmmx&^. 



(11) nmw^ 10-1 1 4 7 0 2 
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[0 0 7 51 

imMoyyJ}^] :$i^m(D:^m\t. -iK^ (1) xm^ti 

^mitmmr. &m^mitLxnibn^K^.m.^^^^ 
'pu< ^^7ic^^ts7i<ii^mm^. zcDTki^mm^z^ 
Lx^^^-^mui^^mi^mm^^mi^x. mt^m^^ 

^z,hu<. mitm^^mmizmmx^^. ^rz. m^t 
Rit^±m^f)<mmj^.(oit'^!^x&-ox^. mitmm^^ 
m^-^^:ztu<. m^[:mm^yj}m<k<^mi.xnmm 
JO r^:iL^^x^^. ^^iz. m<tKm±^m<Dmjkmu 

u^fi^T. mmumi^xm<tK^^^^^hm<tmm^^ 

[0 0 7 6] 

immm'i unz. mmmizm-z^i^x^^BM^mmizm 
m~r^:^^. ^^m\tz:ti^(Dmmm\zj^r)pj'bmm^n 

[0 0 7 7] mmmi 

20 zy^a^^^y2. 5 4 8 g ( 3 0 mm o 1 ) . 5>^0 
y>l. 472g (15 mm o 1 ) . T ti >m 
0. 7 3 1 g (5mmo 1 ) . N - t K a^^zy^^Jl-f 
5 HO. 816g (5mmol) RU^>V- h- U ;i/ 

(1 5 0ml) ^^'btji^m^tKmm^mcD^^jim^m 

m\Z. 2 6X:^Z^l^X. S^^a^4^it> (2 0ml) ^ 

* (1 5 0ml) ^im?L^^m.'^(DW:. ^mi^x^m 
^'^\z^(D^mm\z7i^^m^^±m'^(D'^. ^mu 
Tzo i^mt.^^m^'tn^niJT.^u^h^'^-^^-^ 

mWC^u'^h^^'yy^C—X^mi^fzm^. f/^n^^it 
30 y >(D^^^-\CD[njiK^9 3 N- t Kn4^->:7^;u 
^ K<D^^^S^CDJ4tl:5^7 7 %. yi^\i>m(Dy\c.m^ 

(Diaai^g ^%(om^i)m^ntz. 
[0 0 7 81 mmm 2 

v-^ □^4^-y->2. 5 4 8 g (30mmol) , P 
> 1 . 4 7 2 g (1 5mmo 1 ) , r>^h:>^ 
0. 7 3 1 g (5mmo 1 ) . N-h Kn + >':7^;K 
5 K 0- 8 6 1 g (5mmo 1 ) 'BlXS^ MMm :^ "3^ )V 

(14 0ml) i)^^f^^mitKmE,^^<o^'f)Vi^'^m 
mz. 2 &x:\z^\.^x. tK (14 0ml) ^iraA^^rg 
40 ^(Dm. ^m\^x6^mi.. '^^\z^(D^m.m\z7]<.^m?L 

^□■^ h ^ y ^ — tm,^^ h^^y^—x^^L 
N-h \^ a=^i^y ^ ^ \^ (D^^m^o:>mtiim 8 0 

yi^\^>m<D7^m^(Dm\hm9 7 %(D^^m^^n 

fZo 

[0 0 7 91 ^mm 3 

v-^ D^=^-9->4. 0 2 8 g (5 Ommo 1 ) . M - h 
Kd^^v- >^^;U-r ^ K 0. 8 16g (5mmol) . zi 
50 (II) Zir5^;U7-tr h^- NC o (AA) 2 0. 
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015g (0. 025mmol). ^>'/- h U ;U (2 

0 om\) (DU'^m^. mmnmmrf. loorT-es? 

mKm-^'^tzLZ.^. i/^D^^1t>2. 9 4 6 g (3 
5mmo 1 ) . v^a^+-tj-y >0. 9 8 1 g (10m 
mo 1 ) . y ve>^0. 7 3 1 g (2mmo D.N 

X. S/^ D^+1t> (20ml) ^tK (150ml) ^ 

(KJt^m^m^\Z^^tl^N-}:i\^u:¥zyyi^JU-i^ K 
COS^a^P) H7 9%. y>^t:>g^cD;*c®-N.CDjft|il^(l 
9 9 %-rfe-:?fCo 

[0 0 8 0] ^SS^HJ 4 
T^V>^y— J^25g (164. 2mmol) . N- 
h: K n^-> >'^;i/-f ^ K 5. 3 6g (3 2. 8mmo 
1) , /\':^->^'i7A (HI) 7t:^;bT-tr h V (A 

A) 3 0. 114g(0. 32 Smmo 1 ) . ^>^/zi 

h u ;u ( 1 5 0 m 1 ) . mm ( i s o m i ) (DU^m 

;5. T^-^y^ 1 . 4 1 g (9. 2mmo 1 ) . 

T > :9 >-y:t — JV I 3. 9g (82. 6 mm o 
1) , yi^*^y^>hU:t~-)llO. 5g (57. 5m 
mo 1 ) . N-b ^ h\ ^>y- hU 

?gc7^^^6g^^^@^bfc^t> ^>yz:hU>iU^Jto^T3 0 
Om 1 <Lb. 2 6T:{r:fcl^T. tK 3 0 Om 1 ^Im^. ^ 

^^n^N-b HD^v':7^;i'-r ^ Fc^M^S^P) lis 

0%. T^'-T>:$^>v:f-;K7)7K®^C7)fflta^(i 9 2 
Ty-^>:^> hU:t-;K7)7KM^CDfflai^ti9 9% 
Ts^-dTz. 

[0 0 8 1] mmm 5 

-f V^r^^ > ( 1 Ommo 1 ) . N - t F n + y ^ jlz-i' 
^ F (1 mmo 1 ) . ^>'J- h^))l (4 Om 1) <DU 

>^^tm9 0%. t -y^y-;HR^8 0 T-tF> 

1K^5%) C(DSlS?g'&?^^4 Om 1 CD7KT2 



(12) 1 0 - 1 1 4 7 0 2 
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;i/007kii^(7)tta:i^ti9 4%. zirF>(7)*B^ 
Ol^m^ti 1 0 0 ^fc. N-hFn + >-:7 

:^;i/-r ^ F<D#^@-\cDffltB^ (S^&rg^ftS^^fr^^n 

^N- t FD + i^P'^jl/^^ FOS<£:S^P) IS8 1%T 

>^l^^b. N- t Fn4^>':7^;K^ F^lHjiDiLfcc 
[0 0 8 2] 6 

1, 3 -:y^>^X> (1 Ommo 1) . N-t FD + i> 
y^)\^'i ^ F ( 1 mmo 1 ) . ^>l/— F U ;U (4 Om 

10 1) n.nnmm.'^. i ^x.x%nmK]^^^ 

-t^TT. 1. 4 -y5">>?:t-;i^^^tfS/^;?g'&?^ ( 1 . 

3 -:/^f>*x>e>ft:^9 0 %. 1. 4 -:/^>>?:^— ji/ 

iR^7 2%) ^ntz. C:(7)SiSrm^?g^4 Om I 0D7jcT 
2[ElffltBL. 7Kg^W^gt^;^'x^D-7F^^^:7^" 
mS^W^u'^vy^y^-\z^y^'^^\.tz^^. 1, 

4 - >'*^>i;^:r— JVCD7KS^C^ffltti^tl9 3 %. N-t 
FD^->/:7^jK^ F(OW«®--<^fflai* iK^-U^m 
^tw^^n^N- t: FD + >-:7^;V-r ^ Fc^fi^S^P) 

^ F^lHlitJJL'fc, 
[0 0 8 3] ^as«f*J 7 

FJ^x>9. 2 1 g (10 0^ 'J^;i/) . N- t Fn4^ 
iyy^)\^-^ ^ F 1 . 6 g (10^ 'J^;i/) . =3 f 

(II) Tir^;i^Tir F:^- FC o (AA) 2 0. 1 5g 
(0. 5^U^;W . g^^2 5 Om 

Sffl^T. 1 0 0T:'e6PtPp1S^S^ii-;t^:i^> F;i.x 
XDK^b^ 9 5 ^m#Kji)^iK^9 5 %x't#6n 
;^c. Z(T:>K^>^U^mt^hWm.'^^^\.tz^. ^>^/xF 
tj;l/4 0 Om 1 3. 8 g (9 5 5 U^;W <7)7KK<b 
:^ F U ':>A^^t^7k4 0 Om 1 ii^llO;!. cfc<lgD?gif 

/c^. »sbT. 2m\z'jfm.^'^fz. '^^txtz^mm 

\Z. $ b{C*4 0 Om 1 ^JinA. cfc < li 0 rg-tf /cm. ^ 
BUT. 2g|-5)'JK^-ti'Aco iS^tCizO^-rt 

\z\^tzi^mt.^'ny^^u^ v ^y —'BlUi^wo u-^ 

fflm¥(i9 0% (g^m^^:^ F U'^^AchbTffllli) . N 
-h Fn:^v:7^;l'-r ^ F(0W11^^cDfflm^ (jSJ^:;/g 
-g-fSff tz^^n^N- t \^u^i^y^)l-f 5 F<0S^S 
4/^? m) Its 5%TS>orc. 
[0 0 8 4] ^Jg^J8 

2 -^^'JUti U 9. 3 g (10 0^ 'Jt;i/) . N- 

\i l^a^zyy ^ ;K a F 1 . 6 g ( 1 0 ^ U ^ Jl/) , a 
A';VF (II) 7-t^;l/7"tr F::^-FC o (AA) 2 0. 

1 5 g (0. 5 ^ U "EM . mm 2 5 0ml COM^^ 

mmmmm.T. i o oxix^smmmnLrztz:^. 

2 - ^^jDz'j i^xDmtms 2%^. 2"euv>;^ 
ji^^ym. (t"=i'j>^) ^mm? 7 %x^n^tirzo zco 
Kmm.'^mi)^^mm^^s^\.tzi^. ^>v'xfujv4o 

50 Om I ^7K4 0 Om 1 ch^JPX. J: < li 0 /itt. 
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(51) Int. CI. ^ mmt^ 

C 0 7 C 33/05 
51/27 
51/48 
53/122 
55/02 
63/06 
63/16 
63/24 
63/26 
C 0 7 D 213/79 
// C 0 7 B 61/00 3 0 0 




4#IB^1 0 - 1 1 4 7 0 2 
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2p) fSS 0%Tfeo;^Co 



F I 

C 0 7 C 33/05 
51/27 
51/48 
53/122 
55/02 
63/06 
63/16 
63/24 
63/26 

C 0 7 D 213/79 

C 0 7 B 61/00 3 0 0 



